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ABSTRACT
This study explores the benefits of student use of web logs (blogs) in a high
school Biology classroom. Students were assigned to blog by answering questions on
topics from the Miller and Levine (2010) Biology textbook, which correlated to the
Louisiana Grade-Level Expectations (GLEs), benchmarks that should be familiar to
students at the end of a course. Raw gains (from pretest to posttest) were compared
for the study group of 124 ninth and tenth grade students to determine if blogging
increased student learning gains by increasing student accountability. The Louisiana
Enhanced Assessment of Grade-Level Expectations (EAGLE) test bank was used to create
multiple choice pretests and posttests based on Louisiana GLEs.
Analyses were done to compare class level (Honors and Regular), gender, and
LEAP English Language Arts (ELA) levels. No statistically significant correlations due to
blogging were found in these comparisons, though student accountability, effort, and
engagement were increased based on teacher observations.
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INTRODUCTION
What can you do to make students take full responsibility for their own learning?
Make them tell the whole world what they have learned through blogging! Writing web
logs (blogs) as well as reading the blogs of others has shown to extensively benefit
students in terms of obtaining content knowledge (Ellison and Wu, 2008; Davi et al.,
2007; Du and Wagner, 2005; Tekinarslan, 2010). In teaching 9th – 12th grade high school
students, I have observed that in this broad range of ages there is one substantial thing
in common when it comes to their own learning – they want to be given information.
No thinking. No explaining. No responsibility. The latter is my main focus for one
simple fact: self-motivated students score higher (Bandura and Schunk, 1981).
With a push for educational consistency and diligence across the state,
comprehensive End-Of-Course (EOC) tests are mandated as a replacement for
graduation exit exams (Louisiana Department of Education, 2011). Educators must find
a way to make students take charge of their own learning and strengthen them to retain
knowledge for these now state-mandated comprehensive assessments. Louisiana EOC
tests are taken at the end of a course and are designed to test the Grade-Level
Expectations (GLEs), benchmarks indicating what a student should know at the end of a
course (Louisiana Department of Education, 2011). Students cannot graduate by simply
keeping their grade point average up; teachers cannot get their students to pass
comprehensive assessments by teaching everything outlined on the syllabus. Often
students can keep up with course material by preparing at the last minute for a chapter
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or unit test, but this method does not seem to sustain knowledge for a comprehensive
assessment (Du and Wagner, 2005).
Of the many tools available to teachers, it is apparent that student blogging
closely resembles the online communication to which our students are drawn on their
free time. During a practice blogging exercise for the current study, one high school
student commented that the software was “just like a Twitter for school.” It is obvious
that online communication is popular with each class of students that enters high
school, so why not use that to our advantage? According to a Pew research Project lead
by Lenhart et al. (2010), 93% of teens (ages 13-17) use the internet and 73% of teens
actively use social networking sites. By embracing a technology with which students are
so comfortable, the subject of Biology can seem a little less intimidating and learning
can become more student-centered. Self-motivated students have shown to benefit
significantly more on quantitative assessments than students who are not (Bandura and
Schunk, 1981). Blogging in the classroom can be the avenue that shifts responsibilities
from teacher to student through self-motivation.
In a study of Turkish undergraduate students in a Computer II course,
Tekinarslan (2010) determined the effects of blogging on scores using a pretest-posttest
method. Students were initially assessed using a researcher-designed pretest with 40
multiple-choice questions regarding instructional technology. An identical test was used
as a posttest after the blogging assignment was completed. All students were assigned
readings in texts regarding five issues of instructional technology. The participants in
the experimental group posted 1500-word blogs on their own reflections of the
2

readings, while the control group posted blogs about familiar topics relating to their
majors. All participants were required to read and comment on at least two other
students’ blogs. It was determined that the mean posttest scores of the experimental
group (n = 34) were statistically higher than the control group (n = 34). The group
selected to read and blog about course material had significantly higher scores than
those who only read about the course material (Tekinarslan, 2010).
In a study of Hong Kong undergraduate information systems majors, Du and
Wagner (2005) determined the correlation between levels of blogging and exam
performance. Students were asked to document their personal learning reflections in
blog format for nine weeks (one per week) throughout the course. Their blogs were to
include reflections on assigned readings, discussions, former learning experiences, and
personal opinions regarding the blogs of other classmates. Each blog was then graded
on a scale of one-four by an outside evaluator, and each student was then given an
average score of their nine blogs. A regression analysis of average blog scores versus
exam scores determined that average blog scores are a significant predictor of exam
scores (Du and Wagner, 2005).
In a Bentley College study, Davi et al. (2007) determined students’ perceived
benefits of blogging using surveys. The study was conducted in three different courses:
writing, e-commerce, and American politics. In the writing course, first-year
undergraduate students were required to blog in response to weekly readings and
service-learning assignments as well as respond to at least one other student’s post. In
the e-commerce course, a master’s level course, students were chosen weekly and
3

required to post a discussion question based on a weekly reading, while other students
enrolled in the course were then required to respond to any questions on the blog. The
students assigned to blog would change each week, giving all students a chance to
participate in the act of blogging at least once during the course. In the American
politics course, undergraduate students were required to give their interpretation of a
newspaper topic, often from The New York Times, in a blog format, while the remaining
students commented on at least two of the posts. The participants in the
undergraduate and graduate study were asked to answer on online survey rating their
experiences with blogging as it related to their learning outcomes. The survey was
composed of fifteen questions with numerical, Likert scale answer choices ranging from
one to seven, as well as two short answer questions probing students to comment on
their overall experiences with blogging. The final results showed that 76% of
participants (n = 98) felt that blogging throughout the course afforded them a greater
level of knowledge of the course material and 73% felt that it deepened the level of
class discussion. The short answer results demonstrated that many students voiced the
need for demonstrations of expected blogging before the actual blogging assignment
(Davi et al., 2007).
In a Midwestern undergraduate study, Ellison and Wu (2008) determined
students’ perceived benefits of blogging using surveys, similar to the previously
mentioned study. Junior and senior students in an elective course outlining the “social
impacts of new communication technologies” were required to complete six writing
assignments throughout the course. Of the six assignments, three were turned in
4

traditionally (hard copies) and three were posted as blogs, affording all students in the
class three written and three blog opportunities. Students were required to comment
on at least two other blogs for two of the three blog assignments. A survey was given to
all students, with a scale of zero - four, to gauge their perceived experiences with
blogging, specifically on the benefits of traditional writing assignments, writing a blog,
reading a blog, and getting peer feedback on a blog in relation to their acquisition of
course knowledge. According to the analysis of Ellison and Wu (2008), the final results
(n = 58) showed that students perceived reading other students blogs (M = 3.89, SD =
1.30) was significantly more helpful than completing a traditional written assignment (M
= 3.36, SD = .92). Reading the blogs of other students (M = 3.78, SD = 1.38) was also
perceived to be significantly more helpful than getting peer feedback on a blog (M =
3.38, SD = 1.40) (Ellison and Wu, 2008).
Throughout this thesis I will attempt to demonstrate the quantitative effects of
blog writing and reflection on student learning gains from pretests to posttests in a
ninth and tenth grade Biology classroom. In previously researched studies, the study
groups were undergraduate and graduate level courses, while the present study uses
high school students in ninth and tenth grade. The blogging concept is also being
applied to a science course, while previous research used technology, writing, and
politics courses. It is hypothesized that students assigned to blog will have greater
learning gains than students turning in an identical written assignment.
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MATERIALS AND METHODS
The current study is designed to test the effect of student blogging on raw gains
in Biology I from pretest to posttest. The study group was composed of ninth and tenth
grade students at Brusly High School, a rural public school in West Baton Rouge Parish,
Louisiana. In the school’s total population, 47% qualified for free or reduced lunch.
Demographics of the study group are similar to the total population of the school (Table
1). Slight differences are seen between the Caucasian and African American populations
due to the participation of two honors classes, which are both composed of mainly
Caucasian students.
Table 1: School and study demographics

Caucasian
African American
Hispanic
Other

School
n = 550
61%
37%
2%
<1%

Study
N = 124
71%
27%
2%
0%

Students were divided randomly into A and B groups in each class period to
designate control and experimental groups. The purpose of the A and B division was to
accommodate the multitude of variables (honors, regular, ninth grade, tenth grade) and
to designate a control group for each class. Control and experimental groups were
alternated each unit to give all students at least one blogging assignment. This study
was run once in Units 3 (The Life of a Cell), 4 (Genetics) and 5 (Change Through Time)
using the Miller and Levine (2010) Biology I textbook.
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Students in both the experimental and control groups were given a completion
grade for taking a 20-question multiple-choice pretest created using the Louisiana
Enhanced Assessment of Grade Level Expectations (EAGLE) test bank. Students were
enticed to highly regard the assessment by awarding two bonus points to the top
scoring student in each class. Louisiana EAGLE is online software for educators to create
online practice tests accessible to students with a personal username and password
(Louisiana Department of Education, 2011). Each unit pretest test was manually created
by selecting the unit GLEs. Each GLE on EAGLE is linked to specific questions to assess
each GLE. All students were then taught using a combination of lecture and lab
instruction following the Louisiana GLEs with the use of the Miller and Levine (2010)
Biology I textbook.
In each unit students were given question sheets (between six – eight questions)
to work on individually in class. The questions were constructed response format,
meaning the questions were open ended and required higher order thinking to reach
the final answer. The control group was to complete the questions and turn them in on
a separate sheet of paper at the end of the class period, while the experimental group
was to post their answers in blog format and comment on three other students’ posts.
The blogs were posted under a teacher-created forum on Moodle.com. Moodle is a free
Course Management System (CMS) for educators to personalize a specific course. In
this particular study, the site is accessible to students for notes, extra lab sheets, links to
virtual labs, and blogs (Dougiamas, 2005). The experimental students were required to
turn in their written papers as well to ensure that they completed the assignment
7

independently of any other students in the class. Control groups were graded for
completion of written work, while experimental groups were graded on correct
completion of blog posts. In order to receive full credit for correctly blogging, students
had to restate the question in each of their answers and critically comment on three of
their classmates’ blogs.
After all data were taken, the blog criterion of the experimental group was
changed – students were considered to be in the experimental group if they had
blogged their constructed response answers and commented critically on one other
student’s blog, instead of three, due to the overwhelming number of participants who
did not follow explicit instructions. For example, a student’s critical comment would be
considered correct if they wrote “don’t forget that the ribosomes synthesize the
proteins before they can be shipped out of the cell,” but not if they wrote “good job.”
All experimental participants that did not meet the lowered criteria were removed from
the experiment because they had not carried out enough of the reading task associated
to blogging. Reading others’ thoughts and giving feedback is a vital facet of blogging as
a teaching tool (Ellison and Wu, 2008). Consequently, without this important aspect,
blogging simply had not been carried out.
The pretests of each class were first compared to determine if, as a class,
students started with the same level of knowledge entering each unit. The confidence
level throughout the results and analysis was 95%, using a p-value of less than .05 as a
determinate. Excel software was used to carry out Analyses of Variance (ANOVA) when
comparing multiple groups and t-tests when comparing two groups of data.
8

All blogs were accessible on Moodle to all of my Biology I students at Brusly High
School with a username and password. Although Moodle is accessible from home, blog
writing was only completed in the library during class to ensure independent work.
All students, control and experimental, were then given an online EAGLE posttest
identical to the pretest given at the beginning of each unit.
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RESULTS
Pretest Comparisons
The distribution of overall pretest scores were compared with a histogram. It
was determined that between 68 and 75% of the data were within one standard
deviation from the mean in all three units (Figures 1, 2, and 3). Because if this
calculation, an Analysis of Variance (ANOVA) was used to determine the statistically
significant differences between groups throughout the study. Variances were also
homogenous within each unit.

Figure 1: Unit 3 pretest distribution of scores
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Figure 2: Unit 4 pretest distribution of scores

Figure 3: Unit 5 pretest distribution of scores
For all analyses throughout this paper, a confidence level of 95% was used with a
p-value less than .05 as a determinate. All means are expressed with standard error.
Using an ANOVA and observing the average pretest scores for each class in Unit 3, it was
determined that the pretest scores of the 2 Honors classes (4 th and 6th) in the study
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were statistically different (p = 7.9 x 10-7, F = 9.79, df = 116) than the three Regular
classes (2nd, 3rd, and 5th) (Figure 4). After removing the Honors classes, an ANOVA
determined that there was no statistically significant difference between all three
Regular classes (p = .44, F = .82, df = 60). A similar test, Dunn’s multiple comparison,
was used to confirm these results. A t-test was used to determine that the 2 Honors
classes were statistically similar (p = .24).
In Unit 4, similar results were seen with students in Honors cases scoring
significant higher than students in Regular classes. (F = 7.66 df = 115, p = 1.74 x 10 -5)
when an ANOVA was run for all classes, while Honors and Regular groups were
statistically similar (Figure 4).
In Unit 5, an ANOVA of the Regular classes proved that there was a statistical
difference between groups, while a Tukey’s multiple comparison test proved that this
difference stemmed from a dissimilarity between the 3rd hour and 5th hour classes.
Using the statistically dissimilar, but close pretest means of the two groups (3 rd Hour:
8.52 ± .58; 5th Hour: 6.47±.56), the decision was made to keep the groups together
(Figure 4).
These determinations drove the rest of the analysis to be done with the Honors
and Regular classes separated with their respective experimental and control groups.
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Figure 4: Pretest comparisons by class with uncertainty in the mean
The pretest averages of the control and experimental groups were then
compared using t-tests to determine if each group started with the same level of
knowledge entering each unit. In Unit 3, it was determined that the average pretest
scores of the Honors experimental and control groups were statistically similar with a
mean score of 9.22±.66 for the experimental group and a mean score of 9.34±.46 for the
control group (p = .87). It was also determined that the average pretest scores of the
Regular experimental and control groups were statistically similar with a mean score of
7.00±.85 for the experimental group and a mean score of 6.12±.34 for the control group
(p = .23).
In Unit 4, statistically significant difference was seen between the Honors
experimental and control groups with a mean score of 7.65±.49 for the experimental
group and a mean score of 9.43±.55 for the control group (p = .02). There was no
statistically significant difference between the Regular experimental and control groups
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with a mean score of 7.00±.67 for the experimental group and a mean score of 6.15±.30
for the control group (p = .22).
In Unit 5, there was a significant difference between Honors experimental and
control groups with a mean score of 11.8 ±.54 for the experimental group and a mean
score of 10.34±.46 for the control group (p = .04). There was no statistical difference
between the Regular experimental and control groups with a mean score of 7.44±.80 for
the experimental group and a mean score o 7.63±.43 for the control group (p = .85).

Figure 5: Pretest comparisons of honors experimental and control groups with
uncertainty in the mean
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Figure 6: Pretest comparisons of regular experimental and control groups with
uncertainty in the mean
Initial Gain Comparisons
The raw gains (posttest score – pretest score = raw gain) of the experimental and
control groups were then compared to determine if more knowledge was attained by
students who participated in blogging versus those students who turned in written
answers. The raw gains of Honors experimental and control were first compared, then
the raw gains of Regular experimental and control. In Unit 3, no significant differences
were seen between experimental and control groups in Honors with a mean gain of
5.09±.71 for the experimental group and a mean gain of 4.71± .53 for the control group
(p = .67). There was no significant difference between Regular experimental and control
groups with a mean gain of 2.81± 1.05 for the experimental group and a mean gain of
2.03± .67 for the control group (p = .52).
In Unit 4, no statistically significant difference was seen between experimental
and control groups in Honors with a mean gain of 4.57± .63 for the experimental group
15

and a mean gain of 2.9± .66 for the control group (p = .08). There was no significant
difference seen between Regular experimental and control groups with a mean gain of
2.00± .95 for the experimental group and a mean gain of 1.85±.38 for the control group
(p = .87).
Unit 5 also showed no significant difference between experimental and control
groups in Honors with a mean gain of 1.95±.73 for the experimental group and a mean
gain of .76±.53 for the control group (p = .19). There was no significant difference seen
between Regular experimental and control groups with a mean gain of 1.56±.63 for the
experimental group and a mean gain of .55±.47 for the control group (p = .34).

Figure 7: Raw gain comparisons of honors experimental and control groups with
uncertainty in the mean
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Figure 8: Raw gain comparisons of regular experimental and control groups with
uncertainty in the mean
Gain Comparisons by Gender
To further tease out possible differences in gains, comparisons were made
between male and female bloggers. Again, Honors and Regular classes were kept
separate due to the statistically significant differences in the initial analyses of pretest
scores.
An ANOVA was used to test the differences in groups, separated by gender. The
analyses were run comparing experimental and control males and females together. In
Unit 3 there were no significant differences between Honors males or females (p = .16, F
= 1.81) (Figure 9). No significant differences (p > .05) were seen with the Honors gender
breaks in Units 4 ( p = .26, F = 1.37) (Figure 11) or 5 (p = .23, F = 1.51) (Figure 13).
An ANOVA was also used to run similar comparisons for gender separations of
Regular classes. In Unit 3 there were also no significant differences between Regular
males or females (p = .66, F = .54) (Figure 10). No significant differences were seen with
17

the Regular gender breaks in Units 4 (p = .39, F = 1.03) (Figure 12) or 5 ( p = .54 ,F = .72)
(Figure 14) .

Figure 9: Unit 3 gain comparisons by gender for honors with uncertainty in the mean

Figure 10: Unit 3 gain comparisons by gender with uncertainty in the mean
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Figure 11: Unit 4 gain comparisons by gender with uncertainty in the mean

Figure 12: Unit 4 gain comparisons by gender with uncertainty in the mean
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Figure 13: Unit 5 gain comparisons by gender with uncertainty in the mean

Figure 14: Unit 5 gain comparisons by gender with uncertainty in the mean
Gain Comparisons by LEAP Scores
Comparisons were then made between experimental and control groups using
achievement levels earned on the Louisiana Educational Assessment Program (LEAP)
English Language Arts (ELA) test. Students scored within 5 achievement levels based on
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their numeric score: Advanced (402 – 500), Mastery (356 – 401), Basic (315 – 355),
Approaching Basic (269 – 314), Unsatisfactory (100 – 268). A significant difference was
seen between control and experimental groups in Units 4 and 5, while no significant
differences were seen in Units 3 (Figure 15). In Unit 4, students who scored Mastery on
the LEAP showed a significant difference between experimental and control groups ( p =
.046) (Figure 16). In Unit 5, students who scored Advanced on the LEAP showed a
significant difference between experimental and control groups (p = .037) (Figure 17).

Figure 15: Unit 3 comparisons of raw gains and 8th grade LEAP scores with uncertainty
in the mean
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Figure 16: Unit 4 comparisons of raw gains and 8th grade LEAP scores with uncertainty
in the mean

Figure 17: Unit 5 comparisons of raw gains and 8th grade LEAP scores with uncertainty
in the mean
Correct Blogging by LEAP Scores
Comparisons were also made to determine if LEAP English Language Arts (ELA)
scores affected the percentage of students who followed directions in the blogging
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assignment. It was observed that as LEAP scores decreased, the percentage of students
assigned who actually followed directions and blogged correctly decreased (Figure 18).
For example, in Unit 3, of 16 advanced students assigned to blog, about 81% of them
correctly blogged according to the updated criteria, which required students to blog
their constructed response answers and critically comment on one student’s blog. The
percentages decreased steadily with 79% of mastery students, 53% of basic students,
and 25% of approaching basic students who blogged correctly.

Figure 18: Comparison of students who blogged correctly by LEAP score
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DISCUSSION AND CONCLUSION
The purpose of this research project was to discover the effect of student
blogging in a high school Biology classroom on raw gains from unit pretest to posttest.
Other studies have shown the effects of undergraduate blogging on posttest scores
(Tekinarslan, 2010), the correlation of undergraduate blogging on exam scores (Du and
Wagner, 2005), undergraduate and graduate blogging on student’s perception of
helpfulness (Davi et al., 2007), and undergraduate blogging and written work on
student’s perception of helpfulness (Ellison and Wu, 2008). Because students are
required to take state-mandated, end-of-course tests in Biology as a final exam grade
and to graduate, it is beneficial to learn techniques that thoroughly engage them
enough to increase test scores.
In the present study, analyses were done comparing raw gains of students who
blogged about Biology I topics and those who simply answered questions on the same
topics. Factors that were also examined were class level (Honors and Regular), gender,
and LEAP English Language Arts (ELA) levels. Honors students are recommended by
previous teachers as well as parent requests. LEAP ELA levels are based on writing,
information resources, reading/responding, and proofreading (Louisiana Department of
Education, 2011).
No overall significant differences or trends were found in the learning gains of
the experimental group of students (bloggers) and the control group (nonbloggers)
before any subgroups were analyzed. The lack of significant gains is likely due to the
maturity level of the students in this study. Studies showing significant gains or
24

perceived significant gains used undergraduate or graduate level college students with
likely higher maturity levels and a raw desire to learn (Tekinarslan, 2010; Du and
Wagner, 2005; Davi et al., 2007; Ellison and Wu, 2008). Though it is likely some students
did put an immense amount of effort into their blogs and took the pretests and
posttests seriously, others often made negative gains due to not reading questions or
guessing on the pretests and posttests. The negative gains were enough to cancel out
possible significant gains made by the experimental groups. Bonus points were given as
a precaution to uphold the amount of effort given, but in classes of 9 th and 10th grade
students, controlling the amount of effort given is nearly impossible.
No significant difference was found in the learning gains of experimental and
control males or females. Again, the maturity levels of the males and females in this
study were not as high as similar studies showing significant differences in
undergraduate courses (Tekinarslan, 2010).
One significant difference was found when comparing ELA scores from LEAP
tests taken in 8th grade. These were the most recent standardized reading scores
available for each student, and they were used as a comparison due to the nature of the
blogging assignment, which was essentially a reading and writing assignment. In Unit 5,
the advanced group showed a statistically significant higher mean in the experimental
groups. Because no pattern was evident in the few positive results during the analysis
of this study, it cannot be explicitly stated that blogging is the only factor contributing to
the success of the experimental groups.
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During blogging assignments students were diligent about working through their own
misconceptions, and were more attentive to their own learning because of this. One of
the original motivational factors for this project was an awareness of the need to
increase student accountability for their own learning. In regards to student
accountability, blogging was definitely a positive attribute.
In future studies with blogging in high school, it would be beneficial to afford
students more opportunities to practice and perfect blogging. Showing students the
depth of their classmates writing in comparison to their own would likely bring lower
writing students up to their peers’ level.
It would also be interesting to see how upperclassmen perform with this same
blogging activity. This study was implemented with ninth and tenth grade students
ranging from ages thirteen to fifteen. While some took the act of blogging and
critiquing seriously, others seemed to rush through or simply not critique at all. In a
grade level with students closer to attending college, significant gains may be seen more
commonly due to the ability to critique the work of others in a more mature manner.
Though no statistically significant gains were seen between experimental and
control groups, it should be noted that the effort given by the experimental students
was often higher than students in the control group. For example, when all students
were assigned to work independently (using only their textbook and notes) during one
class period on constructed response questions, students in the experimental group
would often ask to explain their answers before writing them. Based on experiences
with high school students, it is likely that experimental students were more conscious
26

and concerned about critiques from their peers than the control students who would
only receive critiques from the teacher. Based on the experiences throughout this
research, with minimal changes to accommodate the study group, blogging can be an
engaging and beneficial teaching tool in a high school classroom.
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APPENDIX A: PRETEST SCORE COMPARISONS

All Classes
2nd Hour
3rd Hour
5th Hour
4th Hour
6th Hour

P-Values Comparing EAGLE Pretest Scores
Unit 3
Unit 4
-7
7.90 x 10
1.74 x 10-5

Unit 5
1.94 x 10-6

.444

.163

.034*

.238

.824

.713

Pretest Comparisons (P-values)
Experimental vs. Control

Honors

Unit 3
.872

Unit 4
.024*

Unit 5
.043*

Regular

.234

.219

.855
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APPENDIX B: RAW GAIN COMPARISONS
Raw Gain Comparisons (P-values)
Experimental vs. Control

Honors

Unit 3
.674

Unit 4
.080

Unit 5
.185

Regular

.520

.870

.335
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APPENDIX C: RAW GAIN COMPARISONS BY GENDER
Raw Gain Comparisons by Gender (P-values)
Experimental vs. Control

Honors

Unit 3
.156

Unit 4
.262

Unit 5
.225

Regular

.658

.388

.544
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APPENDIX D: RAW GAIN COMPARISONS BY LEAP SCORE
Raw Gain Comparisons by LEAP Scores (P-values)
Experimental vs. Control
Unit 3
Unit 4
Advanced
.161
.198
Mastery
.656
.046*
Basic
.525
.744
Approaching Basic
.218
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Unit 5
.037*
.156
.870
-

APPENDIX E: STUDENTS WHO BLOGGED CORRECTLY BY LEAP SCORE
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APPENDIX F: TABLE OF ALL COMPARISONS ANALYZED

Honors
Regular
Males (H)
Females (H)
Males (R)
Females (R)
LEAP: Advanced
LEAP: Mastery
LEAP: Basic
LEAP: App Basic

P-Values of Raw Gains
Bloggers (Experimental) vs. Nonbloggers (Control)
Unit 3
Unit 4
.674
.080
.520
.870
.340
.262
.256
.132
.507
.234
.982
.245
.161
.198
.656
.046*
.525
.744
.218
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Unit 5
.185
.335
.931
.113
.423
.037*
.156
.870
-

APPENDIX G: EXAMPLES OF STUDENT WORK
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APPENDIX H: INSTITUTIONAL REVIEW BOARD APPROVAL FORM
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